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Executive Summary

Trends and Key Findings

he U.S. Environmental Protec-
tion Agency (EPA) conducted
the 1995 Community Water

System (CWS) Survey to obtain data
to support itsdevelopment and evalua-

tion of drinking water regulations.

M ost of the operating characteristics
of community water systemsare
unchanged from 1976, when thefirst
CWS Survey was conducted. The vast
majority of systemsare small and
privately owned, but most peopleare
customersof large publicly owned
systems. Nevertheless, there have been
some important changes sincethefirst
CWS Survey. Trendsand key findings
from the survey include:

» Thepercentageof systemsthat do
not treat their water steadily
declined from 1976t0 1995. Thisis
consistent with theemphasison
water quality monitoring and
treatment since the Safe Drinking
Water Act (SDWA) wasfirst passed
in1974. For more information on
thistrend, see section 3.1.1 of
Chapter 3.

Percentage of Systems
Not Providing Treatment
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Water Industry
Capital Investment Expenditures

Repair/Replace. 30.6%
Water Quality 19.5%

Expansion 49.9%

* In gspiteof thisdecreasein systems

not providingtreatment, only 19.5
per cent of thecapital investment
made by community water sys-
temsisfor water quality improve-
ments. Community water systems
reported spending $32.6 billionin
the 8 yearsfollowing SDWA
reauthorization in 1986. The largest
category of capital investment was
expansion (49.9 percent of thetotal),
followed by repair and replacement
of infrastructure (30.6 percent). This
isdiscussed morefully in section
3.1.2

» Standard financial ratiosindicate

that many small community water
systemsar e, on aver age, not
financially healthy. Theoperating
ratio iscalculated by dividing total
operating revenues by operation and
maintenance (O& M) expenses. If
theratiois 1.0, asystem can cover
itsdaily expenses, but littleelse. A
higher ratio meansthat fundsare
availablefor non-operating func-
tions, such as servicing debt or
establishing acapital reservefund.
Asshowninthefollowing table,
over 30 percent of all small systems
serving fewer than 500 people have
operating ratios of lessthan 1.0.
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Distribution of Operating Ratio

(Percentage of Systems)

System Size

| <500 [ 501-3,300 [3,301-50,000 [ >50,000
Public Water Systems
<1 34.8 19.0 14.4 8.3
1to 1.2 17.8 23.6 10.8 9.5
=>1.2 47.4 57.4 74.8 82.2
Private Water Systems
<1 32.3 17.2 6.0 6.4
1to 1.2 19.6 18.7 16.8 5.1
=>1.2 48.1 64.1 77.2 88.5

Another measure of financial
condition isthe debt service cover-
ageratio. It gaugesthe ability of the
system to cover debt service after all
other “cash” expenseshave been
paid. The numerator of thisratiois
the annual net revenue availableto
pay debt service costs, and the
denominator isthe amount of debt to
beretired plusassociated interest on
that debt. Generally, thisratio
should exceed 1.0. Thetable below
showsthat approximately half of the
systemsin the smallest size category
haveratios of lessthan 1.0.

Distribution of Debt Service Coverage Ratio
(Percentage of Systems)

System Size

<500 | 501-3,300 |3,301-50,000 | >50,000
Public Water Systems
<10 521 415 257 157
10t015 193 16.5 210 212
=15 286 420 533 631
Private Water Systems
<10 46.7 285 154 77
10t 15 126 114 14.8 31
=15 40.7 60.1 69.8 892

When assessing thisfinancial
information about water systems,
please note the survey results
represent only oneyear of financial
performance. Using only this
“snapshot” of theindustry in 1995,
EPA’sability to derive conclusions
about the overall financial health of
thewater industry islimited. For a
more detailed interpretation of this
financial data, see section 3.1.2.

Over one-third of all community
water systemsparticipatein some
typeof sour cewater protection
effort. These effortscan bealow-
cost method of preventing contami-
nation of water sources. Systems
serving populations greater than
3,300 reported a higher rate of
participation in source water protec-
tion efforts (45 percent) than did
systemsthat servefewer than 3,300
people (32 percent).

Percentage of Systems
Participating in Source Water
Protection

100%
80%
60%[
40%1
20%[

0%

>3,300 <3,300
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The 1996 SDWA Amendments made
sourcewater protection anational
priority. The survey results show that a
substantial portion of community
water systemsalready participatein
sometype of contamination preven-
tion efforts. These efforts may or may
not meet requirementsunder state
source water protection programs. For
more information on source water
protection, see section 3.1.1.

Survey Methodology

EPA surveyed community water
systemsin 1976, 1982, and 1986.
Consistent with the previous surveys,
the 1995 CW S Survey collected
information on the most important
operational and financial characteris-
ticsof community water systems.

EPA started the 1995 CWS Survey in
thefall of 1994. During Phase |, EPA
developed apreliminary survey
instrument and sampling plan, then
conducted a pretest with nine water
systemsto gauge respondents’ reac-
tionsto the draft questionnaire. Next,
EPA conducted afull-scale pilot test
of the questionnaire. The Agency used
acomputer-assisted tel ephoneinter-
view questionnaireto identify eligible
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systems and appropriate respondents
for the pilot test and for the mail
guestionnaire.

InPhasell, EPA revised the survey
instrument and sampling plan based on
results of the pilot test. The Agency
mailed the questionnaireto 3,700
eligible community water systemsin
June 1995 and maintained atoll-free
helplineto answer questionsfrom
respondents. EPA continued to receive
completed questionnaires until Febru-
ary 1996, at which time approximately
54 percent of the eligible participants
had completed questionnaires.

A more complete discussion of the
survey methodology can befoundin
Chapter 1 of Volumel andin Volume
I1, Part 3 (M ethodology Report).

Intended Uses of CWS
Survey Data

EPA developed the CWS Survey
databaseto providecritical datato
support regulatory development and
implementation. The Agency plansto
usethe datato support the types of
analyses discussed below.

Regulatory Development Analyses.
Before new regulations are established
under the SDWA, the Agency must
satisfy the requirements of various
statutes and regulationsincluding:
Executive Order 12866, the Paperwork
Reduction Act, the Regulatory Flex-
ibility Act, the Small Business Regul a-
tory Enforcement FairnessAct, and
the Unfunded M andates Reform Act.
Datafrom the CWS Survey provide
baseline information that iscritical to
the preparation of these analyses.

Policy Development Analyses. The
diversity of water systemsinthe CWS
Survey database provides sufficient
financial and operational datato
support avariety of Agency initiatives
to develop policiesand guidance
documentsfor states and public water
systems concerning the implementa-
tion and enforcement of drinking
water regulations. The Agency also
receives periodic requestsfrom
Congressional staff and committees,
other federal agencies, and the public
for information on the water supply
industry. The 1995 CWS Survey
provides current information on the
water industry to satisfy thesere-
quests.

Regulatory Implementation Analy-
ses. A critical issuefor EPA to address
under the 1996 SDWA Amendments
iswhether the drinking water industry,
and small systemsin particular, have
thetechnical and financial capacity to
comply with SDWA regulationsover a
sustained period. Congress has pro-
vided money to assist the statesand
EPA in building additional capacity
through State Revolving L oan Funds
for public water systems. CWS Survey
data, in conjunction with datafrom the
Drinking Water Infrastructure Needs
Survey, may be used to assessthe
financial ability of the water industry
to financeinfrastructureinvestment.

Compliance Analyses. EPA will use
the CWS Survey database in develop-
ing profiles of operational and finan-
cial characteristicsfor different types
of water systemsthat can be statisti-
cally correlated withthe Agency’s
database of compliance records
contained in the Safe Drinking Water
Information System (SDWIS). The
objective of thisanalysisisto identify
those operational and financial charac-
teristicsthat may lead to future
compliance problems.






1. Introduction

T o supportitsregulatory
development initiatives, the
U.S. Environmental Protection
Agency (EPA) periodically collects
information on the financial and
operating characteristics of the public
water supply industry. EPA conducted
the 1995 Community Water System
(CWS) Survey aspart of thiseffort.
EPA usestheinformation fromthis
survey to prepare regulatory impact
analyses (RIAS) in support of regula-
tory development and to analyze
economic and operating factors that
affect national drinking water quality.
A complete discussion of the uses of
the survey datawill befoundin
Chapter 4 of thisvolume.

Thisreport presentsthe information
collected from the 1995 CWS Survey
intwo volumes. Volumel, the Over-
view, provides perspective on these
details by extrapolating from the
survey datato present anational
picture of water systems. It doesthis
by grouping systemsinto fewer
categoriesthanin Volumell in order
to observe patternsthat characterize
theindustry, and by comparing the
1995 datato similar datafrom previ-
ous CWS Surveys (1986, 1982, and
1976).

Volumell, the Detailed Report,
presentsthe survey findingsin aseries
of tablesthat break out water systems
according to detailed size, ownership,
and water source categories. Volume
Il also provides adetailed methodol-

ogy.

1.1 Background

EPA began the 1995 CWS Survey in
thefall of 1994. The survey effort
proceeded in two phases. In Phasel,
EPA developed apreliminary survey
instrument and sampling plan, and
then conducted a pretest of ninewater
systemsto gauge respondents’ reac-
tionsto the draft questionnaire.

Following the pretest, EPA conducted
afull-scale pilot test using three
versionsof the survey instrument: one
for publicly owned systems, onefor
privately owned systems, and onefor
ancillary systems (asystem where
water supply isancillary toitsprimary
business—e.g., mobile home park).
(Thethreeversions of the question-
nairevaried only slightly to reflect
minor variationsin methods of ac-
counting and financial data.) The goal
of the pilot test wasto evaluate the

design and proceduresfor thefull
study. In order toidentify eligible
systems and appropriate respondents
for the mail questionnaire, the survey
used acomputer-assi sted telephone
interview (CATI) questionnaireto
conduct apreliminary screening. The
CATI survey identified over 4,700
eligiblewater systems, of which EPA
selected 62 for the pilot test. Twenty-
one systemsreturned completed
guestionnaires.

InPhasell, EPA prepared arevised
sampling plan and questionnaires
based on theresults of the pilot test. In
June 1995, the surveysweredistrib-
uted to a stratified random sample of
3,700 water systems nationwide. As
showninthetable onthefollowing
page, the revised questionnaire com-
prised 24 operational questionsand 13
financial questions. Three questions
related to general information also
wereasked. M ost questionsrequested
several lineitemsof information.

Community water system respondents
had until February 1996 to return
completed questionnaires. Slightly
more than 54 percent of the systems
that received questionnaires responded
tothe survey. From June 1995 to
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Summary of 1995 CWS Survey Questionnaire

gﬂﬁ]s&c;n Summary of Question
General Information
Contact information (e.g., name and telephone number of persons filling out questionnaire).
Year for which operating and financial information are provided.
3 Source of regulatory information, operator training, and technical assistance.
Part | - Operating Characteristics
4 Number of gallons produced in the last year and number of intake points with disinfection.
5 Peak daily production and maximum daily treatment design capacity.
6 Factors determining maximum design capacity.
7 Presence of treated water storage.
8 Treated water storage (e.g., type of storage, number of tanks, and storage capacity).
9 Distribution system (e.g., type and length of existing pipe, pipe replacement, main repairs, and
months between flushes).
10 Length of pipe for expansion in last five years.
11 People served and active connections currently and five years ago.
12 ZIP codes covered by service area.
13 Presence of drinking water operators.
14 Number, employment status, and training level of operators.
15 Presence of system interconnection for emergency purposes (e.g., hot summers).
16 Solutions in case of permanent contamination of water source.
17 Indication and identification of connection to long term alternate water source.
18 Treatment facility information (e.g., name, location, number of wells, average and potential
flows, and treatment provided).
19 Indication of points in distribution system where disinfectant residuals are boosted.
20 Sources not receiving treatment (e.g., name, type, location, and average and potential flows).
21 Indication of source water or wellhead protection program.
22 Indication of source water or wellhead protection measure applied.
23 Indication of source water or wellhead protection management (e.g., local government).
24 Indication of how management area is delineated.
25 Indication of presence and type of contaminants located within 2 miles of water intakes.
26 Identification of laboratory analysis provider.
27 Laboratory analysis payment method.
Part Il - Financial Information
28 Indication of application of Generally Accepted Accounting Principles for financial reports.
29 Water sales revenues and deliveries by customer category (e.g., residential, commerical, etc.).
30 Water related revenue sources (e.g., connection fees, general fund revenues, etc.).
31 Billing structure (e.g., customer category rate increase information, and active connections).
32 Uncompensated usage (e.g., free service to municipal buildings, uncollected bills, leaks, etc.).
33 Expense summary (e.g., operating, debt service, and other).
34 Assets, liabilities, and total debt outstanding.
35 Indication of payment for capital improvements, repairs, or expansion since 1987.
36 Source of funds for capital improvements, repairs, or expansion since 1987.
37 Cancellation of plans for capital improvements, repairs or expansion due to borrowing limits.
38 Indication of whether bonds have been rated by a rating service.
39 Summary of bond rating and type of bond last issued.
40 Additional comments.

February 1996, EPA maintained atoll-
free helplineto answer questionsand
provide guidanceto water systems
participating in the survey.

To enhancethe quality of the data
provided in the completed question-
naires, EPA conducted amanual
quality assurance (QA) review begin-
ning in December 1995. ThisQA
review focused on the eight survey
guestionsthat EPA considered to be
the most critical to supporting its
regulatory initiatives. Thesecritical
guestions addressed:

1.Annual water production by water
source—ground water, surface
water, and purchased water. (Ques-
tion 4)

2.Service population and active
connections. (Question 11)

3.Characteristics of treatment facili-
ties—location, average and potential
daily flows, and treatments pro-
vided. (Question 18)

4.Characteristicsof untreated
sources—name, location, and
average and potential daily flows.
(Question 20)
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5.Water salesrevenues and deliveries
by customer category. (Question 29)

6.Water-related revenues—connection
fees, inspection fees, interest earn-
ings, etc. (Question 30)

7.Water system expenses—operating
expenses, debt service expenditures,
and other expenses. (Question 33)

8.Water system assets, liabilities, and
debt. (Question 34)

Thefirst step of the QA review
processwasto determineif responses
to any of the eight critical questions
appeared inconsistent with information
provided in other survey questions, or
with expert knowledge of the water
industry. In caseswhere respondents
made obvious mistakes and solutions
were apparent (e.g., reporting thou-
sands of gallonsinstead of millions of
gallons), responseswere corrected. In
caseswhere mistakeswere suspected,
but solutionswere not apparent, the
water systemsin question were
contacted. Reviewersused both
approachesto obtain answersfor blank
or incompletecritical questions.

EPA identified mistakesor inconsis-
tenciesin responsesto critical ques-
tions on about half of the completed
guestionnaires—approximately 1,000
guestionnaires. EPA telephoned
approximately 500 water systemsto
clarify the mistakes or inconsistencies.
Ultimately, all identified mistakesand
inconsistencieswere corrected.

Because approximately half of the
systemsresponding to the survey
provided inconsistent responsesto at
least one of the eight critical ques-
tions, EPA was concerned that incon-
sistencies may be present in the 32
noncritical questionsthat did not
undergo manual QA review. EPA
conducted automated data validation
checks on most of the noncritical
guestionsto identify and remove data
anomaliesand outliers, but it was not
within EPA’ sbudget or the scope of
thisproject to conduct detailed QA
reviews of the noncritical questions.

To ensure high dataquality, EPA
relied on expert peer review and on the
assistance of known expertsin all
phases of the CWS Survey project. A
complete discussion of the peer review
process and of the quality assurance

efforts can be found in the methodol -
ogy chapter of Volumell.

1.2 Data Presentation

Volumes| and Il of the CWS Survey
Report present tabulations of the data
collected inthe CWS Survey. In
Volumel, thedataare generally
presented according to four service
population categories:

Very Small —From 25 to 500 served
Small—501 to 3,300 served

M edium—3,301 to 50,000 served

* Large—Morethan 50,000 served

InVolumell, resultsare presented
according to eight service population
categories:

* From 25t0 100 served

» 101 to 500 served

e 501t0 1,000 served

» 1,001 to 3,300 served

» 3,301t0 10,000 served

» 10,001 to 50,000 served

» 50,001 to 100,000 served
e Morethan 100,000 served



1995 Community Water System Survey

These different size categories support
the different analytic purposes men-
tioned earlier.

Datatabulations also are presented
according to ownership (e.g., public,
private, or ancillary) and primary
water source (e.g., primarily ground
water, primarily surfacewater, and
primarily purchased water). The most
detailed level of datadisaggregation
presented in thisreport isby owner-
ship and primary water source (e.g.,
the number of publicly owned systems
with primarily surface water sources).

1.3 Organization of the
Report

Thisreport comprisestwo volumes:

Volumel: TheOverview. Volumel
presentsthe most important and
interesting findings of the survey. Itis
composed of an Executive Summary,
which summarizesthekey findings
and highlights of the survey results,
and four chapters:

* Chapter 1. Introduction. Chapter 1
describesthe background, purpose,

survey methodology, and the organi-
zation of the overall report.

Chapter 2. National Projection
Summary. Chapter 2 providesan
aggregate perspective on basic water
industry demographicsand opera-
tional and financial characteristics of
theindustry. It presentsanational
profile of water systems, their
customers, and their operating and
financial characteristics.

Chapter 3.Key Trendsand

Survey Findings. Thischapter
provides adiscussion, supported by
graphics, of the principal findings of
the CWS Survey. Chapter 3 provides
asummary of operational and
financial survey findings, aswell as
acomparison of findingsin the 1995
survey to those of the 1986, 1982,
and 1976 surveys.

Chapter 4. Usesof Data. This
chapter describesthe intended uses
of the CWS Survey data. It shows
how the survey questionsrelateto
the datarequirements of drinking
water RIAsand Regulatory Flexibil-
ity Analyses (RFAS).

Volumell: Detailed Survey Result
Tablesand M ethodology Report.
Volumell presentsadetailed sum-
mary of datacollected inthe CWS
Survey. Thereare no narrative de-
scriptions accompanying these tabula-
tions. Theresultsare divided between
operating and financial characteristics.
Theorder of presentation generally
correspondsto the order and organiza-
tion of the survey questionnaire.

Volumell also provides adetailed
description of the survey methodol-
ogy. It providesinformation on sample
design and weighting, the telephone
screener survey, the mail survey, and
quality assurance. Copiesof the
survey questionnairesare supplied as
appendices.



2. National Projections Summary

he 1995 CWS Survey data-

base containsfinancial and

operational datafor awide
variety of public water supplies. Asan
introduction to the database, this
section of thereport describesthe
current operating and financial charac-
teristics of thewater industry. The data
are presented, in general, asindustry

2.1 Water System
Profiles

Altogether, there are more than 180
thousand water systemsin the United
States serving over 250 million
people. Included in this estimate of
systems are community water systems,
transient noncommunity water sys-

noncommunity systems, community
water systems provide the most
exposureto risksfrom contaminants.
Therefore, they arethefocus of this

report.

Population Served by Types

of Public Water Systems

o ) ) System Type Population | % of
totalsbased on projectionsfrom the tems, and nontransient noncommunity (Millions) | Total
survey sample statistics. Theobjective | water systems. g/)gt]gnnggll;y s\,l\j?\f:; 243.0 | 93%
of this presentation isto establish the

reliminary themes and patternsin the - Nontransient
P y P Number of Public Water Noncommunity Water 6.0| 2%
CWS Survey resultsthat aremore Systems Systems
fully explored in Chapter 3 Transient
' . 13.6 5%
System Type Number ?(oofafl Noncommunity Systems 0
" Data on the population served by types of public water
Community Water 50.289 | 28% systems come from "The National Public Water System
Systems in Survey (1, 2) ’ Supervision Program" (EPA-812-R-95-001, July 1995).
Nontransient
A Note on the Data Noncommunity Water 23,639 | 13% )
Systems (3) 2.1.1 Source and Ownership
Because not every respondent answered - -
every survey question, some variables dis- 'Sl'rar;smnt(gl)oncommunlty 106,436 | 59%
i stems . .
cussed in Chapters 2 and 3 may have more Y Thewater i ndustry consistsof a

or fewer available observations than other
variables. This can reduce consistency
across variables, since different groups of
systems may be represented in different
calculations. For example, the survey es-
timated water produced, water delivered,
and water losses due to unaccounted for
use. In theory, one might assume that
water produced minus water delivered
would equal water loss. In fact, if the re-
spondents are different for each variable,
this simple calculation does not work. EPA
and CWS Survey analysts decided that the
increased accuracy for each variable (e.g.,
water produced) outweighed any reduction
in consistency. When inconsistency seems
significant, we explain itin a footnote, ora
note in the relevant table.

(1) Certain types of community water systems were
excluded from the estimate. See Volume Il for more
information.

(2) The number of community water systems is an
estimate from the CWS Survey.

(3) Data on the number of nhoncommunity systems come
from "The National Public Water System Supervision
Program™ (EPA-812-R-95-001, July 1995), which relies on
a national inventory of public water systems.

Thevast mgjority of the U.S. popula-
tion served by water systemsare
served by community systems. While
people aso drink water from

diverse group of water suppliers. They
range from large municipal systems
that use primarily surface water
sourcesand serve several million
persons, to mobile home parks,
schools, and institutionsthat use
primarily ground water sourcesand
servefixed populations of asfew as 25
personsat |east 6 months of theyear.
Theresults of the 1995 CWS Survey
confirmthisdiversity. Almost 80
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percent of community water systems
use primarily ground water (i.e.,
ground water makes up the largest
portion of the system’ stotal produc-
tion). Lessthan 10 percent of systems
surveyed primarily use surface water
sources, and systemsthat primarily
use purchased water, either raw or
finished, account for approximately 11
percent of the national total.

Community Water Systems By Source and Ownership Type

In the table below, we show commu-
nity water systems by source of water
and by ownership type (publicly
owned, privately owned, or ancillary?).
While systemsthat use primarily
ground water arerather evenly divided
by source, publicly owned systemsare
predominant in both primarily surface
and primarily purchased sources. (See

Total Drinking Water Systems

Primarily 40,123 79.8% Groind Purchased
Ground Water ’ ) Water 79.8% 10.6%
g[::?ggyWater 4,832 9.6% Wgﬁ%%/o
pamartly 5,334 10.6%

Primarily Ground Water oubiic 35.7%

Public 14,321 35.7%

Private 14,168 35.3%

Ancillary 11,634 29.0% prate 35.3% ety 280
Primarily Surface Water Public 75.4% e
Public 3,641 75.4% o
Private 957 19.8% -
Ancillary 234 4.8%

Primarily Purchased Publc 71.8% o
Public 3,827 71.8%

Private 1,415 26.5% .
Ancillary 92 1.7%

6

Volumell, Table 1-3, for more
detailed data on this subject.)

Sourcewater characteristicsare
incorporated into EPA’ sregulatory
analysesto account for operational
configurations, regulatory require-
ments, and costs that are associated
with different types of water quality
conditions. For example, approxi-
mately 21 percent of systemsuse
mixed sources (i.e., they do not rely
100 percent on any single source).

In EPA regulatory analyses, water
systems are categorized based on the
size of their service populationsto
account for differencesin operational
characteristics such as production
requirements, treatment processesin-
place, operators' skillsand experience,
aswell astechnical and financial
capability. Water production typically
demonstrates economiesof scale(i.e.,
declining average costs of production
asvolumeincreases) because of the
large capital investmentsrequired.
Water system sizeisan increasingly

!In an “ancillary” system, providing potable water
is not the entity’s primary business. Instead, these
systems provide water as an ancillary function of
their principal business or enterprise. Examples
include mobile home parks, schools, hospitals,
prisons, and commercial businesses.
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important characteristic of theindustry
for the Agency to consider inits
development of regulations.

Recognizing differencesamong
systems based on size, Congress, in
the reauthorized Safe Drinking Water
Act (SDWA), directed the Agency to
provideregulatory flexibility to
“small” community water systems,
i.e., those serving populations of 3,300
or fewer persons. Eighty-five percent
of community water systemsfit this
small system designation. Only 2
percent of community water systems
areconsidered large systems, i.e.,
serving populations of morethan
50,000 persons.

Community Water Systems
by Size

i 0,
Medium  13% Large 2%

Small 85%

In addition to size, issuesrelated to
how water system ownershipis
structured are important when EPA
estimates the financial impact that

drinking water regul ations may have
onthewater industry. Publicly and
privately owned systemsdiffer inrate
structures, accounting practices, and
their ability to raise capital.

Theresults of the CWS Survey
indicate that 43 percent of community
water systemsare publicly owned.
Thisgroup compriseswater systems
that are owned by municipalities,
townships, counties, water districts,
and water authorities. The survey also
showsthat 33 percent of all commu-
nity water systemsare privately
owned. Private ownership encom-
passes a broad range of owners, from
homeowners associationsto investor-
owned water companies.

Privately Owned Systems

Investor-Owned
Dependent on
Parent Company,

41.2%

Investor-Owned
Not Dependent on
Parent Company
8.4%

Other
15.8%

Homeowner's Association
34.6%

Number & Percentage of Systems
by Type of Ownership

Publicly Owned 43%
(21,789)

Ancillary Systems 24%
(11,960)

Privately Owned 33%
(16,540)

Theremaining 24 percent of commu-
nity water systemsare classified by
EPA asancillary? systems, all of
which serve populations of 3,300 or
fewer persons. These systems, as
explained above, are not typical water
utilities; they provide water asan
ancillary function of their principal
business or enterprise. Often they
provide water asaconvenienceto
their patrons, employees, or residents.
Compared to publicly and privately
owned systems, ancillary systems
serve smaller populations, produce
smaller flows, havelimited operator
capability (i.e., no full-time, certified
operators), and do not bill customers
or usersdirectly for the water service.

2ln EPA’s data system on public water systems,
ancillary systems are a sub-set of privately owned
systems. For purposes of this report, we have
defined them as a separate category.
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Thelargest category of ancillary
systemsis mobile home parks.

Ancillary Systems

Mobile Home Park;
67% Other
24%

Institutions
6%
Schools
2%
Hospitals
1%

Thevast mgjority of water system
customers—about 86 percent—qget
their water from publicly owned
systems.

Percent of Population Served
by Type of Ownership

Public 86%

Private 13%  Ancillary 1%

2.2 Customer Profile

Community water systems serve more
than 75 million customer connections,

representing aservice popul ation of
approximately 245 million persons.
Residential connections comprise 87
percent of total connections (of those
systemsthat were classified by type of
connection in the survey).

CWS Connections

Nonresidential  13%

Residential 87%

Theremaining 13 percent of connec-
tionsare classified as nonresidential—
primarily commercial and industrial
(including multi-family dwellingsand
apartment complexes), governmental,
wholesale, and agricultural customers.®

Large systems (primarily publicly
owned) provide potablewater to over
half of all customers served by com-
munity water systems. Infact, the
1995 CWS Survey confirms previous
industry surveys' conclusionsthat
large systemsaccount for atiny

3Nonresidential customers, for this summary, also
include some residential connections since some
respondents were not able to provide detail on
connections by customer class.

percentage of systems, but more than
50 percent of the connections served.

Community Water Systems
Connections vs. Systems

70%

60% [
50% [
40% [
30% [
20% [
10% [

0%

‘Very Small|  Small Medium Large
Connections. 1,978,385 | 6,990,445 | 27,717,830|40,507,346
D‘ 29,217 13,505 6,702 865

Systems

Conversely, small and very small
systemsaccount for roughly 85
percent of systems, but only 12
percent of customer connections
served.

Total water consumption (i.e., deliver-
ies) incommunity water systemsis
estimated to be approximately 37
billion gallons per day.* Deliveriesto
residential and nonresidential custom-
ersrepresent 47 percent and 53
percent, respectively, of total con-
sumption.

“This may under-estimate total national deliveries
because of item nonresponse on this survey
question.
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Water Deliveries by
Customer Type
Residential  47%

Nonresidential  53%

Of thenonresidential deliverieswhere
respondents could specify the type of
customer, thelargest customer cat-
egory wascommercial (43.4 percent),
followed by wholesale (26.5 percent),
and industrial (20.8 percent), asshown
in the pie chart below. Wholesale
customers often are other water
systemsthat may supply residential
customers.

Water Deliveries to Nonresidential
Customers (Excluding Other)

Commercial  43.4%

Agricultural  1.2%
Other Gov't 3.3%

Local Gov't 4.8%

Industrial  20.8%

Wholesale 26.5%

Deliveries per connection for all
community water systemstotaled
approximately 547 gallonsper day
(approximately 200 thousand gallons
annually). Residential deliveriesper
connection totaled 295 gallons per
day, compared to 2,174 gallons per
day to nonresidential connections.
Even though the gallons delivered to
each residential connection arefewer
than the gallons delivered to nonresi-
dential connection, residential connec-
tions make up the mgjority of all
connections.

Residential consumption per connec-
tion translatesto 107 thousand gallons
annually, which confirms assumptions
in EPA RIAsthat the average house-
hold consumes approximately 100
thousand gallons per year. Annual
consumption per nonresidential
connection totaled 793 thousand
galons. (SeeVolumell, Table1-14,
for more detailed dataon this subject.)

Average Annual Water Use
by Consumer Type

1,000,000

800,000 [

600,000 [

B Gallons Per Year

400,000 [

200,000 [

Nonresidential

Residential

2.3 Operational Summary

The 1995 CWS Survey database
enablesthe Agency toidentify differ-
encesin operational conditionsamong
water systems and to develop an up-
to-date characterization of baseline
conditions at water treatment facilities
throughout theindustry. In particular,
datawere collected on facility opera-
tional parameters such as sources/
intakes, treatment processesin-place,
production capacity, storage and
distribution composition, and operator
skillsand training. Specification of
these operational conditions provides
the Agency with abaselinefrom
which to estimate the incremental
impact of facility compliancewith
SDWA regulations. A brief summary
of operational characteristicsis
provided below.
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2.3.1 Industry Production
Total water production from all
community water system facilities
averaged 43 billion gallons per day.
Systemsusing primarily surface water
sources accounted for 48 percent of
industry production, or, about 21
billion gallonsper day. Publicly
owned systems accounted for the
majority of water production (88
percent); most large surface water
systemsare publicly owned.

Water Production by Ownership

Privately Owned 12%
(1.9 Trillion Gallons/Year,

Publicly Owned 88%
(13.9 Trillion Gallons/Year)

To processthesevolumes of water,
community water systemsemployed
an estimated 91,944 operators,
approximately 70 percent of whom
were employed full time by water
systems. Thirty-eight percent of
systemsemployed at |east onefull-
time operator. (SeeVolumell, Table

10

1-15, for more detailed dataon this
subject.)

Drinking Water System
Operators

Part Time  30%

Full Time  70%

Seventy-six percent of all operators
were state certified in water system
operations, and an additional 10
percent had received someformal
training through anational or state
program, but were not fully state
certified. Seventy percent of part-time
operatorswere employed in small
systems. (SeeVolumell, Table 1-16,
for more detailed dataon this subject.)

System Operator Background

Some Training  10%
Untrained 14%

State Certified 76%

Total industry production per em-
ployed operator (full and part time)
was 484 thousand gallons per day for
all community water systems. Produc-
tion per operator per day by very small
systems(i.e., serving fewer than 500
persons) totaled 23 thousand gallons,
compared to 2.4 million gallons per
operator per day for large systems.

2.3.2 Treatment and
Distribution

Eighty-one percent of community
water systemsreported performing
sometreatment on all or aportion of
their water sources. To put thisresult
in perspective, the survey estimates
that over 99 percent of systemsusing
surfacewater sources performed some
treatment of their source water. Of
those systemsreporting no treatment,
80 percent rely on ground water as
their only source.

Thetypesof treatmentsapplied vary
according to type of water source. For
example, of systemsthat answered the
survey questions on types of treat-
ment, more than twice as many
exclusively ground water systems
apply iron and manganese removal
and aeration asdo exclusively surface
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water systems. Theexclusively
surfacewater systemsthat replied to
the questionnaire apply flocculation/
coagulation and filtration more than
twice as often asdo the ground water
only systems.

Thereader should use cautionin
interpreting some of the percentagesin
thefollowing table. It showsthe
percentage of systemsreporting each
type of treatment at any treatment
facility. If onelooked at these data by
facility, instead of by system, the
percentageswould belower.

Percentage of Systems
Applying Various Treatments

at One or More Treatment

Facilities
100% 100%
Ground | Surface
Water Water

Aeration 33% 12%

Disinfection/

0,
Oxidation 92%

99%

Iron and
Manganese
Removal

34% 14%

Flocculation/

0
Coagulation 33%

84%

Filtration 39% 89%

Organics Removal 27% 23%

Corrosion Control 36% 62%

Other 28% 12%

In addition to the SDWA source water
treatment requirements, water systems
are confronting increasing costsfor
replacement and repair of existing
infrastructure, such as storagefacili-
tiesand distribution systems. For
many water systems, distribution
system replacement and repair are
long overdue. In other systems, repairs
are being accelerated in conjunction
with treatment installations or up-
grades. In either situation, asthe cost
of providing high-quality water
increases, water systems and custom-
ers may be more concerned about the
significant portion of production lost
or adversely affected by poor distribu-
tion systems.

To achieve greater insight into the
condition of distribution systems, the
1995 CWS Survey collected detailed
information on the current size and
composition of distribution piping and
maintenance. Community water
systems maintain approximately 29
million miles of pipe. (SeeVolumell,
Tables1-10, 1-11, and 1-12, for more
detailed data on this subject.)

Community water systemsreported
expanding their distribution systems
by lessthan 1 percent (113,265 miles)

from 1990 through 1994. Community
water systemsalsoreplaced 1.0
million miles of pipe and performed
over 360 thousand main repairs.

2.3.3 Source Water
Protection

Sourcewater protection efforts can be
alow-cost option for many water
systemsto protect sourcesfrom
contamination. Water systemswhose
sources are vulnerable to contamina-
tion can reduce future capital expendi-
turesfor treatment plants and equip-
ment by adopting “best management
practices’ and land use controlsto
prevent or reduce the probability of
contamination.

Survey resultsindicate that over one-
third of all community water systems
participate in sometype of source
water protection effort. Thethree
primary methods of source protection
identified by these respondentswere
zoning or land use control s, best
management practices, and education
onland useimpacts.

About 80 percent of the systemsthat
participated in source water protection
effortsreported using thesethree

11
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methods. These efforts, however, may
or may not meet the requirementsfor
state source water protection pro-
grams. A greater proportion of large
systems (45 percent) reported partici-
pation in source protection programs
than did small systems (32 percent).
Source and ownership appear to be
lesssignificant in determining partici-
pation in source water protection
efforts. An equal percentage of sys-
temsalso participatein source water
protection efforts managed by alocal
or state governmental agency, but
small systemsreport greater involve-
ment with source water protection
efforts managed by a state agency.
(SeeVolumell, Table 1-24, for more
detailed data on this subject.)

Percentage of Systems
Participating in Source Water
Protection

Small

Large

System Size

Water systemswere asked to identify
potential sourcesof contamination
within 2 miles of their water supply

12

intakes or wells. Overall, the most
frequently identified sources of
contamination were septic systems
(cited by 79 percent of systems) and
agricultural runoff (reported by 55
percent of systems). Other potential
sources of contamination that were
identified included petroleum products
(e.g., fuel and heating oil tanks) in 38
percent of systems; urban runoff in 31
percent of systems; and sewage
dischargein 27 percent of systems.
(SeeVolumell, Table 1-28, for more
detailed data on this subject.)

Percentage of Systems Citing
Water Contamination Sources

100%

80% [

60% [~

0%
DSeptit: Systems Petroleum Products ~ Sewage Discharge

Agricultural Runoff Urban Runoff

Water systemswere asked to indicate
their laboratory analysisprovider.
Overall, approximately 40 to 50
percent of systemsidentified the state
or aprivatefirm astheir primary
laboratory analysisprovider. A higher
percentage of large water systems
reported using in-house laboratory

servicesto analyze water for metals,
inorganic chemicals, and microbial
contaminants.

2.4 Financial Summary

Water systemswere asked to provide
basic financial information from their
income statements and bal ance sheets.
EPA requires an accurate baseline of
thefinancial characteristicsof commu-
nity water systemsto forecast the
ability of these systemsto makethe
technical and capital investments
required for sustainable water opera-
tions.

The summary below providesan
aggregate profile of the water industry
in 1995. Given that the survey results
represent only oneyear of financial
performance, EPA’sability to derive
conclusions about the financial health
of thewater industry islimited.
Instead, the data are presented asa
“snapshot” of theindustry in 1995. A
variety of financial characteristics
must be examined over timeto fully
assessthe ability of water systemsto
sustain an adequate and safe supply of
water.
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2.4.1 Summary of Revenues
and Expenses

M ost water industry revenuesare
generated directly through the sale of
water. Water rates are the primary
mechanism by which customersare
charged for service. Systemsmay also
generate revenuesfrom fees (e.g.,
connection or inspection fees), fines
and penalties, and other non-consump-
tion-based charges. Publicly owned
water systems may receive contribu-
tionsfrom amunicipal general fund.

Water industry revenuesfrom all
sourcesfor publicly and privately
owned systemswere estimated to total
$25.9 billion, most of which was
derived from water sales. Publicly
owned systems accounted for 86
percent ($22.2 billion) of total industry
revenues, compared to 14 percent
($3.7 billion) for privately owned
systems.

Water System Annual
Revenues and Expenses

Annual Annual
Revenue | Expenses
($Billion) | ($Billion)
Publicly Owned
Water Systems 22.2 19.0
Privately Owned
Water Systems 3.7 3.1
Total 25.9 221

The vast mgjority of water-related
revenues comedirectly from water
sales. Asshown inthe pie chartsthat
follow, thisisparticularly truefor
privately owned systems, which derive
92 percent of their revenuesfrom
water sales. Publicly owned systems,
obtain 86 percent of their revenues
from water sales. The remainder
consists of other types of water-related
revenues (e.g., connection fees,
inspection fees, and interest earnings).
(SeeVolumell, Table 1-35, for more
detailed data on this subject.)

Water-Related Revenues of
Privately Owned Systems

Other Water-Related 8%

Water Sales 92%
Water-Related Revenues of

Publicly Owned Systems

Other Water-Related  14%

Water Sales 86%

Acrossall system size categories, sales
toresidential customersaccounted for
54.8 percent of total water sales.
Revenuesfrom water salesto commer-
cia and industrial customerstotaled
18.3 percent of total water sales, while
wholesale customers and other cus-
tomer categoriesaccounted for 4.1
percent and 22.8 percent respectively.
The percentage of water salesrev-
enuesfrom residential customersis
highest in small systems, asshownin
thetable below. The category “ other”
included governmental customers,

13
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Sources of System Water Sales Revenue by Type of Customer

(Excluding Ancillary Systems)

Water Sales Revenue by

Customer Type

Gallons

System Size
Customer Type <500 501-3,300 3,301-50,000 >50,000
Residential 70.5% 61.7% 52.4% 54.5%
Commercial/Industrial 8.1% 12.3% 19.9% 20.2%
Wholesale 5.4% 1.8% 3.0% 5.4%
Other 16.0% 24.2% 24.7% 19.9% Cents Per Thousand
Total 100.0% 100.0% 100.0% 100.0% 350

agricultural customers, categories not
defined in the survey, and total sales
revenuesfor systemsthat did not
disaggregate by customer type.

Nonresidential connectionsgenerated
about 5 times more revenue per
connection, but delivered 7 timesmore
water than did residential connections.
(Seethegraph, “Average Annual
Water Use by Consumer Type,” on
page9.) Specifically, nonresidential
water sales per connection totalled
$1,177, compared to salesrevenues
per residential connection of $218.

Annual Water Sales per
Connection, by Customer Type

$1,400

$1,200
$1,000
$800 [
$600
$400 [

$200

$0 A
Nonresidential

Residential

Residential customerspay ahigher
rate, however, $2.94 per thousand
gallons, compared with $2.51 for

14

300 |
250 |

commercial custom- 200 |

ersand $1.70for 150
100
wholesal e custom- ol
ers.’ Ratesgeneraly 0
. Very Small Small Medium Large
are higher for all Residentiall 305 301 270 205
customer Categories comm/ind [] 289 262 217 174
Wholesale ll 160 156 190 132

in small systems, as

showninthe chart
“Water Sales Revenue by Customer
Type.”

Total expensesfor all community
water systemswere $22.1 billion. (See
thetable* Water System Annual
Revenues and Expenses’ on page 13.)
Operations and maintenance (O& M)
expenses, whichinclude all direct

5To calculate the residential customer rate from the
preceding paragraph, one cannot simply divide the
national estimate of average annual water sales per
residential connection by the national estimate of
residential consumption per connection. While data
for all three variables came from the first line of
survey question 29, each was calculated indepen-
dently to provide the greatest precision in each
estimate. The estimate of average annual water
sales came from all respondents who provided
“water sales revenue” dataon line 1 of question 29.
The estimate of residential consumption came from
respondents who provided “gallons delivered” on
line 1 of question 29. The average residential
customer rate is derived from information provided
by all respondents who provided both “water sales
revenue” and “gallons delivered.”

costsof production such aslabor,
materials, chemicals, electricity, taxes
and paymentsin lieu of taxes, ac-
counted for $16.9 billion, or 76.5
percent of total industry expenses. Of
thewater industry’ s remaining operat-
ing expenses, depreciation expenses
were $2.4 billion, interest expenses
were $2.7 billion, and “ other” ex-
penseswere $0.1 billion.

Water Industry Expenses

Interest Expense  12.2%

Depreciation  10.8%
Other 0.5%

O&M  76.5%
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Asshowninthegraph below, ex-
pensesfor publicly owned systems
totaled $19 billion, (86 percent of total
industry expenses). Private system
expensestotaled $3.1 billion (14
percent).

Water System Expenses
by Type of Ownership

Privately Owned 14% ($3.1B)

Publicly Owned 86% ($19.0B)

Aspreviously mentioned, water rates
are the method by which most water
systems attempt to recover operating
expenses. Metersallow water systems
to monitor customer demand and to
establish chargesbased on usage. The
CWS Survey estimatesthat 95 percent
of residential and 98 percent of
nonresidential connectionswere
metered industry-wide.

Metered Connections by
Customer Type

95%

Residential Connections

Nonresidential Connections 98%

Of al therate structures that water
systemsusefor their residential
customers, theuniform block rateis
the most common (49 percent).
Declining block rates and separateflat
feesare next (16 percent and 15
percent, respectively). Notethat rate
structures other than those explicitly
included inthe CW S survey accounted
for about 8 percent of all therate
structuresapplied. (SeeVolumell,
Table 1-43, for more detailed dataon
thissubject.)

Percentage Use of Various
Residential Rate Structures

Uniform Rate 49.0%

Declining Block 16.0%

Increasing Block 11.0%

Peak Period 0.9%

Separate Flat Fee 15.3%

Combined Flat Fee 10.0%

Other 8.2%

Note: The percentages in this table do not
total 100 percent because some systems
used more than one rate structure.

2.4.2 Industry Balance Sheet

Community water systemsreported
assetstotaling approximately $132
billionin 1995. Total liabilitieswere
$62 billion. Survey respondentswere
not asked to provide detail on assets
by major system component (e.g.,
treatment plant or distribution sys-
tems).

Water System Annual
Revenues and Expenses

Assets | Liabilities
($Billion) | ($Billion)
Publicly Owned
Water Systems 117.8 56.2
Privately Owned
Water Systems 14.1 5.7
Total 131.9 61.9

Consistent with previous surveys of
water systems, thewater industry can
be characterized asvery capital
intensive. Theresults of the 1995
survey indicate that water systems
overall maintain about $5 of gross
assetsfor every $1 of revenue. This
ratioishighest in the smallest system
sizecategory. (SeeVolumell, Tables
1-56, 1-57, 1-58, and 1-59, for more
detailed data on this subject.)
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Asset-to-Revenue Ratio
(Excluding Ancillary Systems)

System Size Category Ratio
<500 6.3
501-3,300 4.5
3,301-50,000 4.9
=50,000 5.3

This high asset-to-revenueratio
reflects, among other things, the high
capital investment of water utilities.
The asset-to-revenueratio for inves-
tor-owned electric utilitiesand gas
utilities, by comparison, was about $3
to $1in 1994, according to the Energy
Information Administration and
American Gas Association.

16




3. Trends and Key Findings

T his chapter summarizesthe
most important trends and
findingsfrom the responsesto
the 1995 CWS Survey. The chapter is
organized into two parts. Thefirst part
coversafew trendsderived from
comparing thissurvey with previous
surveys. The second part of this
chapter describeskey findings. In both
parts, we present the operational
characteristicsfirst, followed by
financial characteristics.

Therewerethree previousCWS
surveys (1976, 1982, and 1986),
providing almost 20 years of experi-
encefor comparative purposes. Weare
particularly interested in changessince
the 1986 survey because resultsfrom
that survey are used as baseline
characteristicsin EPA’ scost models.

3.1 Trends

3.1.1 Operating
Characteristics

As Chapter 2 showed, most of the
operating characteristics of commu-
nity water systems are the same as
thosein 1976. Most systemsare small.
Most small systemsare privately

Percentage of Systems

Not Providing Treatment

80% [
70% |
60% [
50% [
40% |
30% |
20% [
10% [

0%

LLL

SYSTEM SIZE 0-100 101-500 501-1.000 1.001-3.300 3.301-10,000
1976 67% 58% 45%
1982 [ | 56% 50% 33% 34% 23%
1986 L] 56% 40% 28% 33% 20%

] 31% 16% 11% 12% 5%

owned or ancillary systems. M ost
people, however, are customers of
large publicly owned systems. Never-
thel ess, there has been one important
change.

The per centage of systemsthat do
not treat their water hassteadily
declined from 1976t0 1995. Differ-
encesin questionnaires precludetrend
analysisfor all size categories, but we
have comparable datafor thefive
smallest sizes. These categories are of
interest, however, because most large
systems provide sometreatment. As
shown in the graph above, the percent-
age of small and medium systems not
providing treatment hasfallen steadily
sincethe SDWA was enacted in 1974.
Thisisconsistent with the SDWA's
emphasison water quality monitoring
and treatment.

Theimportance of thischangeisthat
treatment in placeisasignificant
variablein calculating the cost of
compliancefor RIAs. Inthe models
used to estimate compliance costs,
systemswith treatment in place do not
need to invest in additional treatment
(provided, of course, that the treatment
in placeis capable of meeting regula-
tory objectives). (See Volumell,
Table 1-18, for more detailed dataon
thissubject.)

3.1.2 Financial
Characteristics

Water salesrevenueshaveincreased
since 1986 (in constant dollars) for
systemsin most sizecategories.
Theseincreasesreflect increased
investment in fixed assetsand in-
creased costs of operation and mainte-

17
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nance (O& M). (Seethetable“Trends
inWater Sales Revenues.”) Although
we cannot do aone-to-one comparison
of thelarger size categories, itisclear
that there have been significant
increasesin all systems serving more
than 50,000 people.t For example,
water salesrevenuesfor systems
serving 50,001 to 100,000 peopleare
220 cents per thousand gallons of
water delivered, significantly higher
than the two corresponding size
categoriesin the 1986 survey. Simi-
larly, systems serving more than
100,000 peoplein 1995 posted higher
water salesrevenuesthan did all
comparablesize categoriesfor 1986.
(SeeVolumell, Table 1-39, for more
detailed data on this subject.)

In the size categories where we could not do a
one-to-one comparison, the percent change for a
given size category in the 1995 survey was
calculated by comparing the 1995 value with the
mean value of the corresponding two or three
categories from the 1986 survey.
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Trends in Water Sales Revenues
(Cents per 1,000 Gallons Sold)

Percentage
Change

from 1986

System Size 1995 | (in 1995%)
<100 345 25.09%
101-500 342 1.30%
501-1,000 356 38.95%
1,001-3,300 295 3.87%
3,301-10,000 293| 40.87%
10,001-50,000 240, 17.33%
50,001-100,000 220| 49.25%
=100,000 189 31.80%

Duringthepast decade, water rates
haveincreased faster than the
Consumer Pricelndex (CPI). The
CWS Survey examined rateincreases
by system size. These data show that
large systemsincrease ratesmore
frequently than do small systems. This
isawell-established patternin the
literature on the water industry. Large
systems have substantial resourcesto
plan and implement regular rate
increases. Small systemstend to wait
longer between increases, but seek
larger increases when they do so.

Thelag between rateincreases may be
an important factor explaining the
weaknessesin many small systems’

financial conditions, as measured by
financial ratios. For any given year,
thefinancial health of many small
systems may not be good because
these systems have not yet increased
rates.

Thetable below showsthe size of the
most recent rateincreasesfor systems
inthesurvey. Rateincreaseswere
annualized by dividing the size of the
increase by the number of years
between increases. The datashow
annual increasesranging from 4.9
percent to 14.8 percent. Thisrate of
increaseislarger thanthe CPI's,
which has been approximately 3
percent for the past several years. (See
Volumell, Table 1-44, for more
detailed data on this subject.)

Residential Rate Increase
Profile

Annualized
Percentage
System Size Increase

<100 14.80%
101-500 5.79%
501-1,000 8.62%
1,001-3,300 7.37%
3,301-10,000 4.85%
10,001-50,000 5.52%
50,001-100,000 7.22%
=100,000 7.50%
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The CWS Survey results are consistent
with analyses conducted by Professor
Janice A. Beecher of IndianaUniver-
sity on the pattern of rateincreasesfor
water and sewer systemsover the past
20years.

Thegraph below, prepared by Profes-
sor Beecher, showsthat increasesin
water and sewer priceswereslightly
below theincreasein the CPI from
1970to 1984, but then began to
steadily outstrip the CPI increase.
Theseincreasesare even more signifi-

cant when compared with those of
other utilities (telephone, piped gas,
electricity) which had substantially
lower rates of increase.

In spiteof substantial rateincr eases,
it appear sthat many water systems
in all sizecategoriesstill arenot
raising enough revenue. | ndeed, the
1995 CW S Survey confirmsthe
findingsof thethreeprevious
surveys. many systemshave costs
that exceed revenues. A substantial
percentage of systems participatingin

the 1995 CWS Survey reported a
revenuedeficit (if publicly owned) or
aloss(if privately owned).

Percentage of Systems With
Deficit (Loss)

B pyblic O private

ﬂ
ﬁ
o
i“T
9
<500 501-3,300 3,301-50,000 =50,000
System Size

Consumer Price Indexes for Utilities

1970 to 1995
(1982-1984=100)

300

250

200

150

100

50

1970 1972 1974 1976 1978 1980

1982 1984 1986 1988 1990 1992 1994

Cable television Water & Sewer CPI

Electricity Piped gas Interstate telephone
. %

Asshown above, the percentage of
systemsin the survey reporting
deficits (or losses) decreaseswith
system size. The overall percentage
isabout thesameasit wasin the
1976 survey (thelast timethis
characteristic was measured). The
percentage of systemswith deficits
(or losses) was highest in the small-
est system size categories, whereit
was approximately 40 percent. But
the percentage of systemswith
deficits (or losses) declined asthe
system sizeincreased. A higher
percentage of publicly owned
systems had deficitsthan privately
owned systems had losses.
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Intheory, privately owned systems
with repeated losses cannot stay in
business, and both publicly owned
systemswith deficitsand privately
owned systemswith losses should
have more difficulty in securing
capital for infrastructure investments.
Additional information on the finan-
cial health of water systems, including
their ability to borrow, ispresentedin
section 3.2.2.

Before drawing any conclusionsfrom
these dataabout the overall financial
health of theindustry, we offer some
caveats:

» Thesurvey’ sestimates of deficit or
surpluscomefrom asingleyear’s
financial data. Asnoted above,
water utilities often face temporary
deficitswhile waiting for theimple-
mentation of higher rates. During the
QA processon the survey, analysts
telephoned all large systems show-
ing adeficit.2 All datawere con-
firmed, and several respondents
indicated that lagging rateincreases
accounted for the temporary deficit.
Other respondents said that the
current year’ sloss (or deficit)
reflected the need to reduce large
reserve fund balances.

20

» Combined systems(e.g., water and
sewer) may have had difficulty
disaggregating their operating
expenses. Many combined utilities
track salesrevenuefor each opera-
tion separately, but combine operat-
ing expenses. Telephone queriesto
survey respondentsindicated that
many used simpledecision rulesto
disaggregate their operating ex-
penses (e.g., applying the proportion
of total salesrepresented by water
salesto operating expenditures).
Other respondentsindicated that
they disaggregated “ big ticket”
items, but did not remove non-water
expendituresfrom lesssignificant
lineitems. The cumulative effect of
thesefactorslikely may beto
overestimate the percentage of
systemsin deficit.

* Our questionnaire asked respondents
toidentify “water sales” and “water-
related” revenues. The second
category was defined broadly, but
some systems may not have reported
revenuesthat should have been
classified as“water related.” If

2 Analysts telephoned all publicly owned systems
serving more than 50,000 persons and all privately
owned systems serving more than 10,000 persons to
confirm survey responses.

reported, these revenueswould have
improved their financial position.

» The comparatively small percentage
of large, privately owned systems
with losses may reflect thereliance
of these systems on equity capital.
Profitsare needed to pay dividends
to stake holders.

* Itisimportant to note that some
systems, particularly small systems,
aretechnically insolvent. Thisis
consistent with thefindings of other
studies of such systems.® For very
small systems, thereisathinline
between solvency and insolvency. In
ahomeownersassociation serving
100 people, for example, temporary
insolvency can beresolved by a
small assessment on all customers.

» Observershave noted that water
systems may have negative net
income on their income statements,
but positive cash flow. Depreciation

3See, e.g., Dreesg, G. R. and Beecher, J.A.
“Financial Distress Models for Small Water
Utilities,” Proceedings of the Eighth NARUC
Biennial Regulatory Information Conference, IV:
175-95 (Columbus, OH 1992). See also Cromwell,
J. E. and Rubin, S. J., “Development of Benchmark
Measures for Viability Assessment,” Report for the
Pennsylvania Department of Environmental
Protection, 1996.
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Summary of Production and Storage ‘

iscounted as an expense but requires
no cash outlay.*

3.2 Key Findings

3.2.1 Operating
Characteristics

Production and distribution of drink-
ing water are essential functions of
most community water systems. As
with all characteristics of water
systems, of course, thereismuch
diversity in both production and
distribution. Some systems purchase
finished water and havelittle or no
production function. Other systems
produce finished water and act solely
aswholesaledistributorswith few (if
any) retail customers. A summary of
production and storage datafrom the
1995 survey appears on this page.

Oneinterestingiteminthistableisthe
ratio of maximum daily treatment to
peak daily production. For both
ground water and surface water

4This issue is discussed in a recent article by
Professor Jeffrey L. Jordan, using data from
financial statements of all Georgia water utilities.
See “Do You Use Your Depreciation Funds
Wisely,” Opflow, Vol. 21, No. 12 (December
1995), p. 1.

System Size

<500 ‘ 501-3,300 |3,301—50,000 ‘ >50,000
Primarily Ground Water
Average Daily Production (Gallons) 17,148 198,011 1,892,761 25,238,287
Peak Daily Production (Gallons) 46,320 403,979 3,597,039 47,813,370
Maximum Daily Treatment Capacity (Gallons) 152,383 880,078 5,560,389 58,971,239
Ratio of Maximum Daily Treatment to Peak Daily Production 4.66 2.59 1.62 1.40
Storage Capacity (Million Gallons) 0.03 0.26 2.62 20.92
Average Daily Deliveries (Gallons) 15,170 164,804 1,525,106 21,123,817
Ratio of Average Daily Deliveries to Average Daily Production 0.97 0.89 0.87 0.89
Primarily Surface Water
Average Daily Production (Gallons) 45,963 278,479 2,677,060 38,099,428
Peak Daily Production (Gallons) 160,758 624,576 4,389,824 56,606,417
Maximum Daily Treatment Capacity (Gallons) 304,872 1,527,963 6,409,019 79,023,967
Ratio of Maximum Daily Treatment to Peak Daily Production 2.28 1.83 1.57 1.38
Storage Capacity (Million Gallons) 0.23 0.60 4.00 149.83
Average Daily Deliveries (Gallons) 18,871 229,110 2,228,237 32,402,153
Ratio of Average Daily Deliveries to Average Daily Production 0.91 0.86 0.87 0.87
Readers should note that the ratios in this table—the ratio of maximum daily treatment to peak daily production and the
ratio of average daily deliveries to average daily production—cannot be computed from other data in the table. For
example, dividing maximum daily treatment (as shown in the table) by peak daily production (as shown in the table) will
not yield the ratio shown in the table. Each mean value in the table was calculated independently to provide the
greatest precision in each estimate. The mean maximum daily treatment comes from all respondents who answered
that question; the peak daily production comes from all respondents who answered that question; and the ratio is
derived from information provided by all respondents who answered both questions.

systems, theratio declineswith system
size. Previous CWS Surveyshave
concluded that thistrend isrelated
exclusively to system size—large
systems have more efficient opera-
tions. Thedatashow, however, that
theratio of maximum daily treat-
ment to peak daily productionis
related not only to system size, but
alsotothesour ceof unfinished
water . Sizematters, but sodoes
source.

Theratio of maximum daily treatment
to peak daily production appearsto
reflect the treatment and storage
conditions associated with different
sources of water. Ground water
systemsgenerally rely on, and can
afford, additional pumping and
treatment capacity to meet peak
demands. Surfacewater systems, in

contrast, generally use more capital-
intensive treatment techniques and
tend torely on storagefacilitiesto
meet peak momentary and hourly
demands.

Asexpected, theratiosfor ground
water systemsand surface water
systemstend to converge as system
sizeincreases. The smallest ground
water systems often use hydro-
pneumatic tankswhich, practically
speaking, are designed to meet mo-
mentary and hourly demandsthrough
source pumping rather than storage.
Large ground water systems, however,
tend to have more sophisticated and
capital-intensive treatment processes.
Liketheir surface water counterparts,
they rely more on storage to meet peak
demands.
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Notwithstanding the relationship
between theseratios and source, the
table al so showsthat the ratiosfor
both surface water and ground water
systemsareinversely related to system
size. Thissuggeststhat, to some
extent, large systems haveamore
sophisticated understanding of the
fluctuationsin demand and have sized
production and storagefacilitiesto
account for them.

Theother ratio in thetable* Summary
of Production and Storage” compares
averagedaily deliverieswith average
daily production. It showsthat ap-
proximately 10 percent of the water
produced does not get delivered and
thereforeresultsin “ uncompensated
usage.” Thereare many reasonsfor
this phenomenon, but one of the most
important islosses from the distribu-
tion system because of leaks. (For
more information on production and
storage, seeVolumell, Tables1-2, 1-
4,and 1-8.)

Therelationship between sizeand
production efficiency isexamined
againinthetable“ Ratio of Peak Daily
Productionto Average Daily Produc-
tion.” Thistable comparesthe average
ratio of peak daily productionto
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averagedaily production, and shows
that theratiosareinversely related to
systemsize.

Ratio of Peak Daily Production to
Average Daily Production, by Ownership

Publicly Owned Systems| Privately Owned Systems|
System Size Mean Median Mean Median
<100 2.36 1.59 3.55 1.44
101-500 2.47 1.82 217 1.72
501-1,000 3.18 1.89 1.69 1.55
1,001-3,300 1.98 1.61 2.34 1.57
3,301-10,000 2.33 1.64 1.90 1.62
10,001-50,000 1.66 1.53 1.74 1.48
50,001-100,000 1.69 1.56 1.47 1.44
=100,000 1.60 1.51 1.51 1.54

Small systems, on average, havea
higher ratio of peak daily production
to average daily production. Thismay
reflect the comparatively large fluctua-
tionsin demand that occur in small
systems. Inasmall system, changesin
consumption by afew households can
have asignificant impact on demand.
Inlarge systems, with larger and more
predictable commercial and industrial
customers, there may belessvariance
indemand. (SeeVolumell, Tables1-6
and 1-7, for more detailed dataon this
subject.)

Residential Deliveries as a Percentage of Total Deliveries,
by Ownership

Publicly Owned Systems|Privately Owned Systems
System Size Mean Median Mean Median
<100 97% 100% 99% 100%
101-500 87% 98% 95% 100%
501-1,000 83% 90% 92% 100%
1,001-3,300 71% 75% 89% 98%
3,301-10,000 70% 69% 82% 92%
10,001-50,000 61% 63% 69% 66%
50,001-100,000 61% 60% 50% 48%
=100,000 53% 55% 55% 55%

Thetable above showsthat the small-
est systemstypically serve primarily
residential customers. For example,
the median values show that at |east
half of al privately owned systems
serving fewer than 1,000 people serve
residential customersexclusively. As
system sizeincreases, other customers
become more significant. These
include commercial, industrial,
governmental, wholesale, and agricul -
tural customers. Theratio of residen-
tial deliveriesto total deliveriesis
highest for systems serving fewer than
100 persons (almost 100 percent), and
it declinesto almost 50 percent for
systems serving more than 100,000
persons. (SeeVVolumell, Table1-14,
for more detailed dataon this subject.)
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Average Annual Water Delivered per Connection (Thousand Gallons)

Customer Category
Commerical/
System Size Residential | Industrial Wholesale | Governmental | Agricultural
Publicly Owned Systems
<100 81 48 0 90 195
101-500 93 229 7,703 112 101
501-1,000 97 383 9,919 391 298
1,001-3,300 82 1,061 22,483 2,675 1,096
. 3,301-10,000 87 855 45,575 1,493 797
1 ’ ’ ’ '
Thetabletitled Average 10,001-50,000 108 602 95,185 16,442 531
Residential Sales as a Percentage of Total Sales, Annual Water Delivered per |50.001-100,000 122 962| 126,889 34,482 3117
by Ownership . >100,000 127 1,052 632,135 24,566 3,030
Connection (Thousandsof ~— ——————0uH 0 ——
Publicly Owned Systems| Privately Owned Systems| " Yy Y

System Size Mean Median Mean Median Gal I OnS) ShOWS the annua] <100 92 0 0 0 0
. . . 101-500 110 534 25,413 95 83

<100 95% 100% 99% 100% g
101-500 68% 91% 93% 100% distribution of water 501-1,000 88 583 8,021 180 879
501-1,000 84% 89% 92% 100%| | delivered per connection. 1,001-3,300 102 836 9,264 7,015 474
1,001-3,300 75% 79% 88% 96% . . 3,301-10,000 124 1,488 31,140 832 262
3,301-10,000 73% 75% 84% 91% The range for r dentl al 10,001-50,000 110 493 50,674 1,479 1,113

N -10, 0 0 0 o B -oU, B 3 3

10,001-50,000 65% 67% 74% 71%| | connectionsisfrom 81,000 50,001-100,000 96 8,114 343,625 2,026 8,500
50,001-100,000 67% 67% 59% 61% >100,000 114 729 194,286 1,763 o}

=>100,000 59% 59% 60% 62%

When residential salesare compared
with total sales, the same general
pattern emerges. Asshowninthetable
above, the percentage of total sales
that areresidential declinesasthesize
of system increases. When we com-
pare saleswith deliveries, aslightly
different pattern emerges. Inthe
smallest systems, residential salesare
alower percentage of total salesthan
residential deliveriesare apercentage
of total deliveries. Atthelargest size
categories, however, thispatternis
reversed. For public systemsserving
more than 100,000 people, residential
salesaccount for 59 percent of total
sales, but residential deliveriesac-
count for only 53 percent of total
deliveries, suggesting asmall subsidy
in the other direction. (See Volumell,
Table 1-36, for more detailed dataon
thissubject.)

galonsto 127,000 gallons.
Thisisconsistent with the
traditional assumption of 100,000
gallons per year per connection. The
largest deliveries, asone might expect,
areto nonresidential users. Average
annual deliveriesto commercial and
industrial usersaverageashighas8.1
million gallons. Whilewater use
among many commercia and indus-
trial customersissimilar to that of
residential users, thereare others(e.g.,
laundries and some manufacturing
operations) wherewater useisvery
high. The average annual deliveriesto
governmental customersare even
larger, ashigh as34 million gallons
for publicly owned systems serving
50,001 to 100,000 persons. These may
reflect large public entities, some of
which (e.g., hospitals) areintensive
usersof water. Thelargest category is
wholesale customers. Many large
utilities sell finished water to other
water systems, and the average deliv-

eries can be substantial—632 million
gallonsannually for the largest cat-
egory of publicly owned systems. (See
Volumell, Table 1-14, for more
detailed data on this subject.)

Miles of Pipe Replaced as a Percentage of Total Miles of
Existing Pipe, by Ownership

Publicly Owned Systems|Privately Owned Systems|

System Size Mean Median Mean Median

<100 0.61% 0.50% 1.26% 0.25%

101-500 6.27% 0.61% 4.59% 1.21%

501-1,000
1,001-3,300
3,301-10,000
10,001-50,000
50,001-100,000

3.93% 0.63% 2.94% 2.36%

3.09% 0.70% 0.77% 0.19%

3.12% 1.14% 1.33% 0.28%

1.62% 0.67% 0.52% 0.36%

0.87% 0.41% 0.38% 0.18%

=100,000 1.16% 0.34% 0.34% 0.11%

Thetable above showsthe percentage
of distribution piping replaced per year
asapercent of thetotal miles of pipe
in the system. The mean values show
substantial variance, particularly for
small systems. The median values
generally show aninverserelationship
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between the percentage of pipe
replaced and system size. The datafor
systems serving more than 10,000
people are consistent with resultsfrom
the 1992 survey by the American
Water Works Association (AWWA).5
(SeeVolumell, Tables1-10and 1-11,
for more detailed dataon this subject.)

Another characteristic of distribution
systemsisthe percentage of new pipe
installed each year for expansion. This
iscalculated by dividing the miles of
new pipeinstalled by thetotal miles of
pipe aready in place. Thetable below
showsthat the mean values generally
are between 1 and 2 percent, consis-
tent with the 1992 AWWA survey .5

Miles of New Pipe for Expansion as a Percentage of
Total Miles of Existing Pipe, by Ownership

Publicly Owned Systems|Privately Owned Systems|

System Size Mean Median Mean Median

<100 2.33% 0.00% 0.71% 0.00%

101-500 1.46% 0.00% 2.13% 0.00%

501-1,000
1,001-3,300
3,301-10,000
10,001-50,000
50,001-100,000

2.28% 0.44% 1.33% 0.19%

2.18% 1.25% 1.86% 0.58%

1.86% 1.07% 1.50% 0.84%

1.69% 1.08% 6.01% 0.68%

1.25% 0.80% 1.35% 1.09%

=100,000 1.70% 0.85% 1.16% 1.01%

SAmerican Water Works Association\Water
Industry Data Base, 1992, p. 91.

8lbid., page 92.
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A final statistic on distribution sys-
temsisthe population served per mile
of existing pipe. Thedataare pre-
sented in the next table. Both the mean
and median values show that the
largest systemshave substantially
higher populations per mile of pipe
than smaller systems. Thisisconsis-
tent with the fact that large systems,
particularly publicly owned systems,
arein densely populated areas.

Population Served per Mile of Existing Pipe, by Ownership

Publicly Owned Systems|Privately Owned Systems|
System Size Mean Median Mean Median
<100 100 36 151 72
101-500 117 70 160 52
501-1,000 172 116 101 59
1,001-3,300 122 96 102 40
3,301-10,000 161 136 97 56
10,001-50,000 255 189 229 178
50,001-100,000 246 237 187 177
=100,000 905 288 317 280

Asweexplained during the discussion
of trendsin section 3.1, the percentage
of systemsproviding no additional
treatment has decreased steadily since
1976. Thetable on the next page
showsthe percentage of systems
applying varioustreatments at one or
moretreatment facilities, by water
source, and by system size. (Wehave
limited the analysisto 100-percent
ground water systems and 100-percent
surfacewater systemsto explorethe

effectsof sourceaswell assize. Using
datafrom primarily ground water
systems, for example, could represent
amixture of surface and ground
sources.)

The data show that treatment configu-
rations become more complex assize
of system increases. In part, this
reflectsthe fact that very small sys-
temsusually cannot afford the capital
investment or maintenance costs
associated with complex treatment
processes.

For systemswith 100 percent ground
water, for example, the most common
treatment was simple disinfection. For
large ground water systems, however,
thereisahigh percentage of systems
that alsoinstall filtration for treat-
ments such asiron and manganese
removal or softening of hard water
using the lime-sodaash process. Large
ground water systemsalso have more
sources, and only afew of these may
have water quality problems. For
example, thetable showsthat 77
percent of these systems have organics
removal, but thismay require only one
treatment facility and may serve one
(or afew) wells.
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Percentage of Systems Applying Various Treatments at

One or More Treatment Facilities

<500 501-3,300 | 3,301-50,000 =50,000

100% Ground Water
Mez?rj‘Number of Treatment 1.2 1.6 27 6.2
Facilities
Percgqt of Systems Not 26% 13% 5% 0%
Providing Treatment
Treatment Categories
Aeration 15% 48% 74% 87%
Disinfection/Oxidation 89% 95% 99% 99%
Iron and Manganese Removal 21% 45% 68% 74%
Flocculation/Coagulation 20% 41% 72% 92%
Filtration 25% 48% 82% 95%
Organics Removal 14% 35% 62% 7% 0n|y one
Corrosion Control 20% 46% 77% 91% reported
Other 15% 38% 60% 86% . . .

filtration, this
100% Surface Water
Mean Number of Treatment sti ” was
Facilities 1 1 11 18

counted asa
Percent of Systems Not o o o o
Providing Treatment 2% 0% 0% 0% report of
Treatment Categories f| |trat| on at that
Aeration 1% 10% 11% 59%

stem. If one
Disinfection/Oxidation 98% 100% 97% 100% Sy
Iron and Manganese Removal 1% 10% 15% 63% IOOked at these
Flocculation/Coagulation 48% 85% 29% 100% | databy facility,
Filtration 75% 82% 93% 96% | instead of by
Organics Removal 3% 10% 37% 79%
9 ° ° ° °|  system, the

Corrosion Control 23% 49% 70% 87% ercentages
Other 4% 9% 12% 62% p ag

17 reports on all systems, regardless of source.

been an error on the part of a few respondents.

Note: The percentage of systems not providing treatment in this table is slightly different
from the percentages reported in the table on page 17. This table reports only on systems
that are either 100 percent ground water or 100 percent surface water. The table on page

The percentage of surface water systems disinfecting should be 100 percent, at least for
all systems serving more than 501 people. Failure to include disinfection appears to have

would belower.

For surface water systems, asimilar
pattern emerges. Small surface water
systems use simpledisinfection and
filtration. Inlarge surface water
systems, other types of treatment (e.g.,
organicsremoval) becomemore
common.

Thereader should note the constraints
weimposed on thisanalysis. Thetable
showsthe percentage of systems
reporting each type of treatment at any
treatment facility. Thus, if aground
water system had eight facilities, and

3.2.2 Financial
Characteristics

Asthe previous section demonstrated,
size of system mattersfor several of
the most important operating charac-
teristics. Sizeof systemiseven more
important for financial characteris-
tics. Thereareeconomiesof scalein
thewater industry. Theindustry is
characterized by substantial invest-
ment in fixed assets. Thisinvestment
can be spread across abroader cus-
tomer basein large systems, leading to

lower per capitacostsand lower per
capitarevenues. Also, large systems
can afford professional management.
Aswedemonstratein thefollowing
section, using several financial ratios,
some small systems do not appear to
befinancially healthy.

Thefollowing financial ratiosgroup
systemsinto three or four categories
based on commonly applied thresh-
olds. In general, these thresholds
indicatealevel of financial health. For
example, an operating ratio of less
than 1 generally indicates aweak
financial condition. A ratioof 1to 1.2
represents marginal to acceptable
performance, and aratio greater than
1.2 representsageneraly strong
financial condition. Whiletheratio
thresholds areintended to characterize
thefinancial condition of CWSsin
general, they do not characterize the
financial position of aparticular water
system. For example, itisentirely
possibly, evenlikely, that some public
water systems have operating ratios of
lessthan 1.0 for reasonsthat are
consistent with good planning and
management (e.g., becausethey are
drawing down largereserves). Such
water systemswould not accurately be
characterized asfinancially weak,
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even though they have alow operating
ratio.

Onefinal note of caution about
interpretation of these financial ratios.
Asexplained in Section 5.8 of Volume
11, financial dataare recorded and
reported in different waysby privately
owned and publicly owned systems.
Furthermore, within the category of
publicly owned systems, some use
enterprisefund accounting, and others
do not. Comparing these datainvolved
making assumptions about and adjust-
mentsto the dataasthey wereinitially
reported in the questionnaires. The
objective of these adjustmentswasto
define variousrevenue and expense
itemsas consistently aspossiblein
order to provide comparable measures
of financial condition. Section 5.8 of
Volumell providesdetailson how the
ratioswere calculated and guidelines
totheir interpretation.

The operating ratio isdefined asthe
ratio of operating revenuesto O& M
expense.” Theratioiscalculated by

dividing total operating revenues by

7 The use of the term "operating ratio" hereis an
accounting measure used by analysts to assess the
financial condition of water utilities. It should not
be confused with the operating ratio as used by
public utility commissions to calculate a rate base.
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O& M expenses. Items such asdepre-
ciation charges, interest, or other debt
service payments are excluded from
expenseswhen creating theratio.

If theratioislessthan 1.0, the system
iseither running an operating deficit
(or loss) that year, or isrelying on
non-operating revenuesto financeits
operations. A higher ratio meansthat
fundsare availablefrom operationsfor
non-operating functionssuch as
servicing debt.

Distribution of Operating Ratio
(Percentage of Systems)

percent of systems (almost 90 percent
of privately owned systems) have
ratiosgreater than 1.2.

Another indication of awater system’s
financial healthistheratio of total
debt to total annual revenue. Thisratio
providesameasure of awater

system’ sability to incur new debt. The
lower theratio, the better. Asshownin
thefollowing table, thereisaslight
downward trend in both meansand
medians as system sizeincreases.

Total Debt as a Ratio of Total Revenue

System Size Publicly Owned Systems|Privately Owned Systems|
‘ =500 ‘ 501-3,300 ‘3’301_5()’000 ‘ >50,000 System Size Mean Median Mean Median

Public Water Systems <100 3.21 3.34 3.18 2.23

<1 34.8 19.0 14.4 8.3 101-500 2.98 2.38 2.54 1.76

1012 178 23.6 108 95 501-1,000 2.63 1.82 2.70 1.94
=>1.2 47.4 57.4 74.8 82.2

Private Water Systems 1,001-3,300 2.84 2.47 2.43 1.89

=1 323 17.2 6.0 6.4 3,301-10,000 2.62 2.02 3.93 1.85

1to 1.2 19.6 18.7 16.8 5.1 10,001-50,000 2.08 1.85 1.48 1.32

=12 48.1 64.1 77.2 88.5 50,001-100,000 3.09 159 155 1.60

=100,000 2.64 1.94 1.22 1.26

Thetable above showsthedistribution
of operating ratios by size of system.
Notably, over 30 percent of all small
systems (serving 500 or fewer people)
have operating ratios of lessthan 1.0.
Furthermore, lessthan half of systems
in this size category haveratios of
morethan 1.2, astandard of good
financial health. Assystem size
increases, theratios get better. In the
largest size category, morethan 80

Closely related to total debt isthe debt
service coverageratio. Thismeasures
the ability of water systemsto cover
their debt service after all operating
expenses (excluding depreciation,
interest, and other debt service) have
been paid. Debt service coverageis
computed by dividing net available
revenue by annual principal and
interest (i.e., debt service) charges.
Net availablerevenueisthe cash
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availableto pay debt service expenses
after current O& M expenses have
been paid. It iscalculated by subtract-
ing only O& M expenses (excluding
interest, other debt service payments,
and any depreciation charges) from
grossrevenues (i.e., operating plus
non-operating revenues).

The numerator in the debt service
coverageratio represents annual net
revenues availableto pay debt service,
and the denominator isthe amount of
debt to beretired and theinterest on
that debt for oneyear. Itisacritical
ratio used by lendersand bond rating
services. Thisratio should exceed 1.0,
and analysts consider arange of 1.0to
1.5 asacceptable. The debt service
coverageratio may bethe subject of
bond issue requirementsfor purposes
of setting rates and for meeting tests
before additional bonds may beissued.

Distribution of Debt Service Coverage Ratio
(Percentage of Systems)

System Size

<500 | 501-3,300 |3,301-50,000 | >50,000
Public Water Systems
<10 521 415 25.7 15.7
10015 193 165 210 212
=15 286 420 53.3 63.1
Private Water Systems
<10 46.7 285 154 77
10015 126 114 14.8 31
=15 40.7 60.1 69.8 89.2

Thetable above showsthat approxi-
mately half of the systemsin the
smallest size category haveratios of
lessthan 1.0. Privately owned systems
are somewhat better in all size catego-
ries. For thelargest systems, over 80
percent of publicly owned systems,
and over 90 percent of privately
owned systems, haveratios greater
than 1.0.

Another characteristic, called the net
takedown ratio, isan indicator of
water system profitability (or surplus).
Itisdetermined by dividing net
availablerevenue (defined above) by
total grossrevenue. Total gross
revenues are the sum of both operating
and non-operating revenues.

Distribution of Net Takedown Ratio

(Percentage of Systems)
System Size

| <s00 [ 501-3,300 [3,301-50,000] >50,000

Public Water Systems

<0% 29.6 13.0 10.0 8.0

0% to 20% 11.2 22.9 13.5 8.0

=>20% to 40% 26.8 28.2 35.5 32.2

=>40% 32.4 35.9 41.0 51.8

Private Water Systems

<0% 19.7 10.2 5.6 7.7

0% to 20% 9.6 18.6 14.0 3.0

=>20% to 40% 32.2 31.0 42.0 78.5

=>40% 38.5 40.2 38.4 10.8

Asageneral rule, lendersliketo seea
net takedown ratio greater than 20
percent. Thedatain the table above
show that about 40 percent of the
smallest publicly owned systemsand

about 30 percent of the smallest
privately owned systemsfall below the
20 percent threshold. Aswith all of the
financial ratios, the larger systems
look much better. Over 80 percent of
the publicly owned systemsand

almost 90 percent of the privately
owned systems have debt service
coverageratios of morethan 20
percent.

Asafinal comment onfinancial ratios,
we notethat publicly owned systems
frequently appeared to have financial
ratiosthat were slightly worse than
those of privately owned systemsin
most size categories. Thisisduein
part to the ratios chosen for analysis,
most of which emphasize net rev-
enues. Privately owned systems often
raise capital through sales of equity,
reducing their reliance on debt capital .
To pay dividendsto their shareholders,
privately owned systemswould need
to generate higher net revenues than
publicly owned systems.

The general theme of this section—
that larger systemshavefinancial
characteristicsthat are different from
small systems—al so appearsto betrue
when one examines capital expendi-
tures. Acrossall size categories, the
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largest category of investment was
system expansion, followed by repair/
replacement and water quality im-
provements.

Water Industry Capital
Expenditures
Water Quality
Improvements
19.5%

Expansion
49.9%

Repair/Replace
30.6%

Large systems, however, generally
invest aslightly greater percentage of
their capital investment budgetsin
water quality improvementsthan do
small systems. (SeeVVolumell, Table
1-66, for more detailed dataon this
subject.)

Percentage of Capital Expenditures by Purpose,
by Ownership

System Size

Publicly Owned Systems <500 | 501-3,300| 3,301-50,000 | =>50,000
Water Quality Improvements 17 20.2 19.6 204
Repair/Replace 30 32.6 19.3 34.8
Expansion 53 47.2 61.1 448
Privately Owned Systems

Water Quality Improvements 14.3 15.7 7.6 213
Repair/Replace 50.2 43.1 38.3 33.2
Expansion 355 41.2 54.1 455

Community water systemsreported
capital investment expenditures
totaling $32.6 billion over the 8-year
period following SDWA reauthoriza-
tionin 1986. Approximately 50
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percent of the capital investment
during this period was made by large
publicly owned water systems. Inter-
estingly, almost half of capital invest-
ment expenditureswerefor system
expansion. Only the smallest two
categoriesof privately owned systems
reported spending morefor replace-
ment and major repairsthan for
expansion.

The principal source of fundsfor these
capital investmentswas debt financing
(e.g., bondsor loans). A higher
proportion of large systems chose debt
financing; small systemsreported
capital investment funds coming from
“all other sources’ (most likely,
current operating revenues or reserve
accounts).

Of those systemsissuing bonds, a
majority of systems serving popul a-
tions greater than 50,000 were rated
“A” or better, asshown in thefollow-
ing table. Thetableillustratesthat the
percentagerated “ A” or better in-
Ccreases as system size increases.

Percentage of Systems with Bonds Rated "A" or Better
of Systems Issuing Bonds

System Size
<500 501-3,300 3,301-50,000 >50,000
Publicly Owned 6 6 35 83
Privately Owned None 6 20 36

Six percent or less of systemsin the
smallest two size categorieswererated
“A” or better, but 83 percent of the
largest publicly owned systemswere
rated“A” or better. The data al so show
that publicly owned systemsgenerally
have ahigher percentage of systems
rated “A” or better. Thisreflectsthe
fact that most publicly owned systems
serving morethan 10,000 people have
bondsthat arerated; the mgjority of
privately owned systemsare not rated.
Also, most small system bonds are not
rated. (SeeVolumell, Table 1-69, for
more detailed data on this subject.)



4. Intended Uses of CWSS Data

T he 1995 CWS Survey database
wasdeveloped primarily to
providethe Agency with
critical datato support itsregulatory
development and implementation
efforts. The Agency last undertook
thiseffortin 1986, to coincide with the
1986 Amendmentsto the SDWA.

Since 1986, the Agency hasdeveloped
regulations covering 84 contaminants
in public drinking water supplies, the
filtration of surface water supplies, the
use of lead plumbing, and the control
of underground injection of wastes.
EPA undertook the 1995 CW S Survey
to determine acurrent baseline of
operational and financial characteris-
ticsof thewater supply industry. By
comparing the results of thissurvey
withthe 1986 CWS Survey, changes
inwater industry operationsand
expenses resulting from the 1986
SDWA Amendments—and from
customer demandsfor improvements
inwater quality and service—can be
measured.

EPA plansto usethe 1995 CWS
Survey datato support thefollowing

typesof analyses:

* Regulatory development analyses

* Policy development
* Regulatory implementation
» Complianceanalyses

The CWS Survey data elementsthat
can be used asinputsto each of these
types of analyses are described below.

4.1 Regulatory
Development
Analyses

The 1996 Amendmentsto the SDWA
extend EPA’ smandate to establish
regulations (i.e., set maximum con-
taminant levels) for contaminantsin
public drinking water suppliesinclud-
ing arsenic, sulfate, and at least five
additional contaminantsevery 5years.
Beforeany new regulationsare
established, however, the Agency must
satisfy the analytic requirements of
various statutes and regulations
including:

* Executive Order 12866.
» Paperwork Reduction Act.

* Regulatory Flexibility Act.

» Small Business Regulatory Enforce-
ment Fairness Act.

* Unfunded M andates Reform Act.

The 1996 Amendmentsreinforce
EPA’scurrent SDWA requirement to
specify best available technologies
(BATS) for theremoval of drinking
water contaminantsto consider those
technologiesthat are affordableto
different classes(i.e., sizes) of water
systems. The Agency traditionally has
conducted analyses of affordability in
the context of implementing the
SDWA'’ sprovisionsregarding vari-
ancesand exemptions. The 1996
Amendmentsto the SDWA add anew
section, “ Small System V ariances,”
which provides new proceduresfor
variancesfor small systems. This
section also directsthe Agency to
publish information to assist statesin
developing affordability criteria. Data
from the CWS survey will be useful
when implementing these require-
ments.

In addition, the 1996 SDWA Amend-
mentsformalize the cost-benefit
analysisrequirements of Executive
Order 12866. Under thisorder, the
Agency must prepare Regul atory
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Impact Analyses (RIAS) that detail the
national costs and benefits of all
proposed regulatory actionsand
alternatives under consideration. The
RIAsarereviewed by the Office of

M anagement and Budget to determine
whether a proposed regulation can be
justified from an economic perspective
(i.e., whether the public health and
other benefits achieved are sufficient
tojustify the costsimposed on the
nation).

TheRIAsprepared in support of
proposed drinking water regulations
estimate the economic and financial
impacts of these regulations on the
nation asawhole, on individual water
utilities, and on individual households.
The national-level economicimpact
analysesfocus on estimating the net
benefits of each regulatory alternative
under consideration. Thefinancial
analyses examine theimpact of
additional capital requirementson
water utility operating expensesand
revenues. They al so estimate how
capital and O& M expendituresthat are
necessary to achieve compliance will
affect household water rates and
expenses. These effectsare also
known asdistributional impacts.
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Asshown in thetable on the next
page, adrinking water RIA isa
compilation of separate analysesand
datacollection effortsthat provide
datafor the Agency’ snational cost
and benefit estimation models. One
exampleisthe Office of Ground
Water and Drinking Water’s* Safe-
Water” Model, which isan updated
version of theold “What-I1f" Model.
Theseanalysesinclude:

» System Characterization (Source,
Sze, Ownership): Describethe
type, size, and number of water
treatment processes public water
systemswould haveto construct or
install to removetheregulated
contaminant.

» Contaminant Occurrence Analysis:
Estimate the current levelsof a
particular contaminant in drinking
water suppliesand the number of
water utilitiesthat potentially exceed
variousregulatory alternatives(i.e.,
Maximum Contaminant Levels) in
violation of the proposed standard.

» Exposure/Health Effects: Describe
the potential health risks associated
with particular drinking water

contaminants and assess the number
of personsat risk from exposure.

 Decision Trees/Treatment Profiles:
Describethe current treatment
profile(i.e., treatment in-place) of
community water systemsand
forecast thelikelihood that they will
select one of EPA’ sproposed BATSs.

» Entry Points, Distribution of Treat-
ment Facilities: Examineentry
pointsinto the distribution system,
their average and potential flows,
extent to which they aretreated, and
thetypes of treatments applied.

* Unit Engineering Costs: Examine
in detail the capital and O& M
requirementsof aparticular treat-
ment technology that has been
demonstrated to be effectivein
removing the specific contaminant.

» Economic and Financial Input
Estimates. Evaluate baseline
economic and financial conditionsin
the water industry and estimate the
impact of new regulationson
financial condition.

Thetable on the next page compares
RIA and Information Collection
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Comparison of RIA and ICR Data Requirements to CWS Survey Data Elements

Survey Question Number

RIA Data Requirements

ICR

System
Characterization
(Source, Size,
Ownership)

Contaminant
Occurence
Analysis

Exposure/
Health
Effects

Decision Trees/
Treatment
Profiles

Entry Points,
Distribution of
Treatment
Facilities

Unit
Engineering
Costs

Economic and
Financial Impact
Estimates

Compliance
Monitoring
Burden

Q1: Contact Information

Q2: Year Data

Q3: Information Source

Q4: Source Detail

Q5: Peak/Maximum Designs

Q6: Design Factors

Q7/8: Finished Storage

Q9: Pipe Detail

Q10: New Pipe Length

Q11: Population/Connections

Q12: Zip Codes

Q13/14: Operators

Q15: Interconnections

Q16: Contaminant Options

Q17: Distance to Alternative
Source

Q18: Treatment Facilities

Q19: Disinfection Residuals

Q20: Untreated Facilities

Q21-24: Surface/Wellhead
Protection

Q25: Contaminant Sources

Q26: Lab Analysis Provider

Q27: Lab Payment Method

Q28: Generally Accepted
Accounting Principles

Q29: Revenues From Water

Q30: Other Revenues

Q31: Rates/Meters

Q32: Uncompensated Usage

Q33: Expenses

Q34: Balance Sheet

Q35-37: Capital Improvement
Detail

Q38/39: Bond Ratings

Q40: Comments

Request (ICR) datarequirementsto
CWS Survey dataelements. In gen-
eral, the CWS Survey dataelements
provide baselineinformation that is

critical to the preparation of the
analyses discussed above. Without an

accurate baseline, changesimposed by
regulations cannot be measured

accurately. For example, basic datato
characterizetheindustry, such asthe

number of water systems categorized

by their type of source, ownership,
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population served, and production
volume are collected in responseto
CWS Survey questions4, 5, and 11.

Contaminant occurrence analysesand
exposure assessments use such indus-
try characterization data; they also rely
on information about source and
facility characteristicsthat isprovided
in response to questions 18 and 20.

Analyses such asthese support EPA’s
estimates of the cost of complying
with new regulations. The cost of
complianceincludesinstalling or
upgrading treatment facilities; in-
creasesin O& M expenses (mainly
labor, chemicals, and power) associ-
ated with new treatment processes,
and the cost of collecting and analyz-
ing drinking water samplesto monitor
compliance.

The Paperwork Reduction Act requires
the Agency toidentify the reporting
and recordkeeping burden imposed on
regulated industries and on federal and
state governmental agenciesthat
manage the public water supply
supervision program and the compli-
ance monitoring program specifiedin
SDWA regulations. The estimated
burden of these recordkeeping and
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reporting requirementsisdetailedin
ICRs. The preceding table also shows
the CWS Survey dataelementsthat
support the development of SDWA
burden estimatesfor usein ICRs.

The Regulatory Flexibility Act (RFA)
and the newly authorized Small
Business Regulatory Enforcement
Fairness Act (SBREFA) requirethe
Agency to demonstrate that SDWA
regulations do not impose an unrea-
sonable economic and financial
burden on small businesses or govern-
ments. The analysesrequired by the
RFA and SBREFA can be supported
by many of the same CWS Survey
dataelementsasthe RIA and ICR
analyses. Thetable on the opposite
page compares RFA datarequirements
and CWS Survey dataelements. The
financial section of the CWS Survey
database provides anumber of critical
dataelementsfor inputinto EPA’s
small businessimpact analyses.

4.2 Policy Development
Analyses

Thediversity of water systems con-
tained inthe CWS Survey database
providesthe Agency with asufficient

set of financial and operational data
that can be used to support avariety of
Agency initiativesto develop policies
and guidanceto statesand public
water systems concerning theimple-
mentation and enforcement of drink-
ing water regulations. These policy
initiatives can involve, for example,
defining financial affordability criteria
for granting variances and assessing
community-level affordability (i.e.,
ability to pay). Issues of affordability
can then be examined by merging
CWS Survey datawith current popul a-
tion Censustract datato compare
financial and operational performance
measuresto median incomelevelsin
service areas. Further, the source water
protection and operator training and
certification datacontained in the
CWS Survey can be used by EPA and
the statesto refine guidance for state
programs.

The Agency iscontinually engagedin
effortsto provide summary informa-
tion and reports on the status of
regulatory development, implementa-
tion, and enforcement activities. For
example, the Agency has periodically
prepared comprehensivedrinking
water program-level studiesthat
describe thetotal cost and benefits of
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Regulatory Flexibility/Small System Impact Analysis

Determine Small Entity’s
Ability to Absorb/Pass on
Determine Cost Increase
Determine Reporting,
Defining Small Health Risk |Recordkeeping,
Entities (Source, Size,| Posed by Requirements Financial Socio-Economic | Alternatives to
Survey Question Number Ownership, etc.) |Small Entities| (Monitoring) Analysis Analysis Regulation
Q1: Contact Information |
Q2: Year Data | |
Q3: Information Source |
Q4: Source Detail | | | | | |
Q5: Peak/Maximum Design | | |
Q6: Design Factors | | | |
Q7/8: Finished Storage | | |
Q9: Pipe Detail | | |
Q10: New Pipe Length |
Q11: Population/Connections | | | | | |
Q12: Zip Codes | | | |
Q13/14: Operators | | | | |
Q15: Interconnections | |
Q16: Contaminant Options | |
Q17: Distance to Alternative Source | |
Q18: Treatment Facilities | | | | |
Q19: Disinfection Residuals | |
Q20: Untreated Facilities | | | | |
Q21-24: Source/Wellhead n n
Protection
Q25: Contaminant Sources | | |
Q26: Lab Analysis Provider | | |
Q27: Lab Payment Method | |
Q28: Generally Accepted
Accounting Principles u
Q29: Revenues From Water | | |
Q30: Other Revenues | |
Q31: Rates/Meters | | |
Q32: Uncompensated Usage |
Q33: Expenses | |
Q34: Balance Sheet | |
Q35-37: Capital Improvement Detail | | |
Q38/39: Bond Ratings |
Q40: Comments | | | | | |

all SDWA regulations. Most recently,
the Agency wasrequired by Congress
to prepare an overall assessment of the
capacity of statesand public water
suppliersto meet the technical and

financial requirementsof SDWA
regulations. Datafrom previous CWS
Surveyswere used extensively in these
reports. Further, the Agency isre-
quired periodically to prepare a

program-level ICR to document the
burden imposed on states, thewater
industry, and federal agenciesto
implement SDWA regulations. The
Agency also receives periodic requests
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from Congressional staff and commit-
tees, other federal agencies, and the
public for information on the water
supply industry. The 1995 CWS
Survey provides current information
onthewater industry to satisfy these
requests.

Finally, datafrom the CWS Survey
can be used in conjunction with data
from prospectivedrinking water RIAs
to devel op estimates or profiles of the
net needs of public water systems.
Specifically, the CWS Survey data-
base containsinformation on the
current treatment and distribution
configuration of water systemsthat
can be used asabaselinefor project-
ing future capital and O& M require-
mentsfor water systems.

4.3 Regulatory
Implementation
Analyses

A critical issuefor EPA to address
under the 1996 SDWA Amendments
iswhether the drinking water industry,
and small systemsin particular, have
thetechnical and financial capacity to
comply with SDWA regulationsover a
sustained period. In addition to the
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financial problemsfaced by small
water systems, larger systemshave
potentially seriousfinancial concerns
asthe combined effects of regulatory
compliance and infrastructure repair
and replacement drive operating costs
higher. Asaresult, the Agency is
engaged in effortsto assist statesand
water suppliersin building the neces-
sary technical and financial capacity.
Congress has provided money to assist
the statesand EPA in building addi-
tional capacity through State Revolv-
ing Loan Fundsfor public water
systems. CWS Survey data, in con-
junction with datafrom the Drinking
Water Infrastructure Needs Survey,
may be used to assessthe ability of the
water industry to finance infrastructure
investment.

Another potential use of the CWS
Survey databaseisfor the develop-
ment of operational and financial
performance measuresfor individual
water systemsto gaugetheir relative
technical and financial performance.
Dataon specific CWS Survey vari-
ablesor ratios of variables can be
expressed asindustry mean or median
valuesfor comparison by individual
utilitiesagainst their particular opera-
tional situation. The data can also be

used in statistical (e.g., regression
analysis) modelsto develop relation-
ships between variablesfor usein
predicting potential operational or
financial problems. Water system
analysts could use these modelsto
identify systemsin need of additional
technical and financial assistance
before critical problemsdevelop.

4.4 Compliance
Analyses

The Agency isengaged in several
effortsto upgrade and expand itswater
industry databases. Oneintended use
of the CWS Survey databaseisto
support the development of profiles of
operational and financial characteris-
ticsfor different types of water sys-
temsthat can be statistically correlated
with the Agency’ s database of compli-
ancerecords contained in the Safe
Drinking Water Information System
(SDWIS). The objective of thisanaly-
sisistoidentify those operational and
financial characteristicsthat can
potentially result in future compliance
problems. EPA canthen develop
guidanceto target systemsthat may
exhibit these characteristics.



